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M 5 1 , t h e W h i r l p o o l Ga l axy , a t a d i s t ance of « 9 ,6 M p c a n d a sys t emic 
veloci ty of 465 k m s " 1 , is t h e closest " G r a n d Des ign" spi ra l ga laxy . I t s low 
inc l ina t ion (20°) m a k e s it an excel lent t a r g e t for s t r u c t u r a l s t ud i e s , e.g. t h e 
f o r m a t i o n of a r m s in response t o a spira l dens i ty wave caus ing gas s t r e a m i n g 
m o t i o n s . W e have o b t a i n e d a h igh reso lu t ion , sens i t ive m a p of t h e i nne r 2 .5 ' 
of M 5 1 us ing t h e Ca l t e ch s ix-e lement O V R O ar ray . T h e m a p consis ts of a 
19-field mosa i c , t a k e n us ing t h r e e different te lescope conf igura t ions . T h e 
reso lu t ion is 2 . 5 " , ( co r r e spond ing t o 115 p c l inear size) a n d 3 . 5 " for t h e 
r o b u s t l y a n d n a t u r a l l y we ig thed m a p s , respect ively . 
T h e molecu la r sp i ra l a r m s a p p e a r w i th u n p r e c e d e n t e d clari ty, a n d n e w 
s t r u c t u r e on , a n d be tween , t h e m a i n a r m s is revea led . For t h e first t i m e 
in M 5 1 , we can see b i furca t ions in t h e molecu la r sp i ra l a r m s t r u c t u r e — 
poss ib ly as a resu l t of an u l t r a h a r m o n i c r e sonance caused by t h e spi ra l 
p o t e n t i a l ( A r t y m o w i c z & L u b o w 1992). T h e secondary a r m s ( B l a n d B2 in 
F ig . 1.) a re fa in te r t h a n t h e m a i n a r m s a n d have a less c lumpy a p p e a r a n c e . 
S t r u c t u r e s previous ly classified as d iscre te i n t e r a r m clouds (11,12 in R a n d 
1993) a re p a r t of t h e con t inous secondary a r m s t r u c t u r e , B l . Low-dispers ion 
c louds a re found in be tween t h e m a i n a n d seconda ry a r m s . Molecu la r spokes 
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Figure 1. CO 1-0 naturally weighted map of the inner region of M51. The beam is 
indicated in the upper left corner. 
e x t e n d o u t f rom spira l a r m s (S1,S2,S3) . W e find an a n o m a l o u s s t r u c t u r e , 
a flare-like f ea tu re ( C ) in t h e molecu la r a r m sou theas t of t h e cen te r . High 
d i spers ion gas is assoc ia ted wi th th is fea tu re . S t r e a m i n g m o t i o n s can be 
s t u d i e d in g r e a t de ta i l a n d signs of s t r e a m i n g m o t i o n s a re also found in t h e 
faint B l a r m . T h e r e is close qua l i t a t i ve a g r e e m e n t of t h e s t r e a m i n g m o t i o n s 
w i t h p r ed i c t i ons . W e de t ec t C O emission from molecu la r gas a r o u n d t h e 
nuc leus which h a s been classified as a low level A G N e m b e d d e d in d u s t . 
T h e emiss ion a p p e a r s t o b e redshif ted wi th respec t t o t h e sys t emic veloci ty 
by « 40 k m s " 1 . 
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